Pros
Unemployment is generally low, but especially youth unemployment is very low by international comparison, which appears related to the dual apprenticeship system. While participation rates have been basically increasing across the board since the mid-2000s, the increase has been particularly strong among older workers. Considering aggregate figures, Germany's labor market was hardly affected by the Great Recessionespecially in terms of aggregate employment. The labor market remains rather rigid by international comparison, but the country manages to avoid many negative side effects that are typically associated with rigidity. 
MOTIVATION
Germany is the EU's largest economy. As such, the country's development from the "sick man of Europe" in the early 2000s to an "economic superstar" has received global attention [1] . The country not only successfully managed to escape the unemployment trap it was caught in for decades, but it also performed exceptionally well during and after the Great Recession. It is therefore even argued that Germany could be a reference model for other countries with labor market turmoil. However, it appears at least difficult, if not impossible, to effectively replicate the German model [2] . This article focuses on important developments in the German labor market during the period from 2000 to 2018. The successful transformation of a notoriously rigid labor market into a role model of its own style coincides with the labor market reforms in the mid-2000s.
DISCUSSION OF PROS AND CONS
For many years, the key challenge for Germany was to reduce high and persistent unemployment. Overcoming this problem was crucial for the sick man of Europe. Although the phenomenon of successive, recession-related waves of increasing unemployment was viewed as a European problem in general, Germany served as the prime example for the pattern of high and rising unemployment.
The continuous rise in unemployment until the mid-2000s can clearly be seen in Figure 1 . Germany's high unemployment rate has often been linked to high levels of employment protection, high labor costs, and strict regulation of labor markets. As a result, aggregate unemployment figures peaked in 2005. During that year, almost five million workers were on average unemployed in Germany. Since then, this number has been more than halved to about 2.3 million unemployed persons in 2018.
Labor market reforms and beyond: Combining flexibility and rigidity
How did Germany manage this U-turn in the labor market? The short answer is that it has found a way to balance institutions that typically characterize rigid labor markets on the one hand with flexibility instruments on the other hand.
In this context, the labor market reforms ("Hartz reforms") certainly play an important role. Introduced between 2003 and 2005, they mainly comprised the following changes [2] , [3] : with the reforms, employment services and related activities became fundamentally restructured, flexible forms of employment such as fixed-term contracts, temporary agency work, and marginal employment became more attractive, unemployment benefit duration for the elderly was lowered, and all welfare recipients considered able to work were included in activation schemes. A key element was the abolition of means-tested unemployment assistance, an intermediate form of unemployment compensation, which in principle could be received without a time limit until retirement age. Item-wise approved welfare payments were replaced by a monthly lump-sum. In total, these changes led to a significant reduction of long-term unemployment benefits and stricter monitoring activities for the unemployed.
As a result, the labor market reforms successfully addressed the German labor supply problem as, among other things, incentives for job search were improved, ineffective policy instruments such as job creation schemes were abolished, and the requirements for the unemployed to prove ongoing job search efforts were enforced [2] . These changes improved the functioning of the German labor market by increasing the effectiveness of active labor market policy and, most importantly, lowering reservation wages of the unemployed [3] . Hence, an accelerated matching between unemployed workers and job vacancies was observed. Also a decrease in separation rates after the reforms, especially among the elderly, has substantially contributed to declining unemployment [4] .
However, a closer inspection also indicates that the returns to the reforms occurred mainly during the first three to four years after their implementation, at least with regard to the reduction of unemployment. Although overall unemployment has continued to decrease by almost a million since 2008, this decline is predominantly due to a decline of unemployment in East Germany. In West Germany, however, the reduction of unemployment has been largely stagnating since then. The decline of unemployment in East Germany is mainly driven by demographic reasons and has little to do with the reforms. The generation who lost their jobs in East Germany during the economic transition after the fall of the Berlin Wall is gradually entering retirement age. One should note that the employment rate in the former German Democratic Republic was above 90%. During the economic transition, it rapidly adjusted to the West German level, leaving behind a substantial number of redundant workers who ended up as longterm unemployed.
In the absence of the demographic effect, the German labor market as a whole would look less rosy than it actually does. The unemployed are obviously not proportionally benefiting from the remarkable increase in employment that occurred during the last decade. Paradoxically, while unemployment has been stagnating in West Germany in recent years and employment has been steadily rising, almost the opposite holds in East Germany: unemployment has been falling remarkably in East Germany, although employment has been increasing only modestly (see Figure 2 ). 1,000,000 1,500,000 2,000,000
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Beyond that, additional elements that have developed more gradually should also be viewed as effective responses to labor market rigidities in Germany. One example is the country's vocational education and training system. Figure 3 shows that, although following a similar pattern, youth unemployment rates have been consistently lower than adult unemployment rates during the entire period from 2000 to 2018. This is quite exceptional in the European context [5] . The role of the dual apprenticeship system cannot be overrated in achieving this outcome. In addition to being an effective mechanism to provide skills and qualifications in demand, it also acts as a much-needed counterbalance to hiring barriers in school-towork transitions. Offering an apprenticeship position is associated with non-negligible costs, but employers receive in return a very reliable and authentic signal about a worker's productivity-at his or her future workplace-during this period of usually three years. This signal is moreover very valuable and credible for other employers who can rely on a standardized certification of qualifications. Having such an effective screening device for young workers in place is particularly important in the German context where employment protection legislation is rather strict. Employers would otherwise be very reluctant to hire young workers without having learned about their productivity in advance (or at least having obtained a credible signal). Except for a short probationary period, they cannot simply hire and fire workers to test their actual productivity.
While the share of academic among all training in Germany is still below the average share in OECD countries (44.5% in 2015), it has been steadily rising in recent cohorts, from slightly more than 20% around 2000 to more than 30% in 2017. This development HILMAR SCHNEIDER AND ULF RINNE | The labor market in Germany, [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] [2016] [2017] [2018] threatens the important role and function of the dual apprenticeship system. Contrary to the dual apprenticeship system, the academic training system is largely supply-driven, which bears the danger of producing an increasing mismatch between skill supply and skill demand.
Another example of how Germany effectively balances institutions generating labor market rigidities on the one hand with flexibility instruments on the other hand relates to substantial increases in participation rates, especially among older workers. This is perhaps the greatest achievement in the German labor market during the period from 2000 to 2018: an increasing proportion of the working-age population has (re-)entered the labor force. Figure 4 shows that while the increase in participation rates has occurred across the board, it has been more pronounced among particular groups. For example, the participation rate of female workers increased by roughly 10 percentage points (pp) and that of low-skilled workers by about 5 pp during the same period. Most strikingly, the participation rate of older workers (aged 55 to 64) increased from merely 43% in 2000 to more than 73% in 2018, a 30 pp rise in less than two decades. This was mainly triggered by the labor market reforms, which effectively reduced monetary incentives for early retirement. It is worth noting that the increase in participation rates among older workers was not at the cost of decreasing activity or unemployment rates among younger workers [6] .
It should also be noted that the abolition of early retirement options took away an important flexibility channel for firms. Before the reforms, firms used early retirement (at least partly financed indirectly via the unemployment insurance system) as a means to circumvent strict employment protection legislation for older workers [3] . But when these options were abolished in the mid-2000s, and the bridge into early retirement was essentially removed, firms (as well as workers who typically used to be more than happy to retire early without major cuts in their effective pension schemes) were not only theoretically, but now also practically confronted with strict employment protection legislation. 
Importantly, these flexible forms of employment were mostly created in addition to permanent full-time jobs that are subject to social security contributions. Hence, the share of people in the working-age population holding a job that may be labeled as "standard employment" has not only been fairly stable at around 40% since the early 2000s [7] , it has even increased in absolute terms. Simultaneously, the inactive population has markedly declined over the last 20 years, since there has been an increase in the share of people holding other flexible jobs. For example, the share of temporary agency work did increase, but it has stabilized at around 2% of all employed persons in recent yearswhich is roughly the same fraction as in the US, France, or Japan [8] .
Competitiveness, inequality, and the Great Recession
Germany improved its international competitiveness as the percentage changes to unit labor costs in Figure 5 show. Especially in the early 2000s, growth rates of this measure were comparatively small in Germany-and in many years even negative. This is in stark contrast to the development in other countries such as the US, the UK, France, or Italy, where unit labor costs increased, often at rapid rates (except for the US in 2002). In recent years, however, the development of unit labor costs in Germany has been comparable to that in other economies (in terms of percentage changes). Finally, it should be noted that the strong increase in unit labor costs in 2009 was related to Germany's unique and specific reaction to the Great Recession, which will be discussed below.
An important factor in this context is wage restraint. Union wages increased only moderately, but, equally important, unions and employers increasingly used the collective bargaining process to arrive at more flexible labor arrangements [2] . This was, for example, possible via so-called opening clauses in the contracts between unions and employers' associations that are valid at times of crisis. Such clauses became increasingly common and were associated with greater wage dispersion and higher employment growth. The more flexible labor arrangements allowed for the adjustment, restructuring, and reorganizing of existing work arrangements not only at the industry or sector level, but also at the firm level.
This (localized) flexibility is also a very important factor in explaining Germany's resilience to the Great Recession, which hit the country mainly through declining exports. It thus arrived as a transitory external demand shock, which was different from what many other economies experienced [2] . Figure 6 shows that decline in output was nonetheless large-GDP decreased by 4.7% in 2009 relative to the previous year. Surprisingly, while working hours declined by a similar magnitude, total employment remained relatively constant. This phenomenon has been referred to as "internal flexibility" and represents a core strength of Germany's labor market in recent years, contributing to its resilience to the Great Recession [9] .
Although the weight attached to each factor may differ, the following aspects are generally considered as being highly relevant in this context: (i) the specific nature of the economic shock that hit Germany, (ii) the concrete policy responses during the critical period (mainly the expansion of short-time work), (iii) the significant reforms that had improved the functioning and resistance of the country's labor market, (iv) a relatively strict dismissal protection, (v) rather strong incentives for firms to use working time accounts, and (vi) long-term demographic trends which are expected to result in shortages of skilled labor. Ultimately, it is likely that the combination of these factors resulted in adjustments of hours per worker rather than the number of workers [2] . Firms also followed this strategy of internal flexibility because employment did not expand during the previous boom [9] , and they largely viewed the shock as only temporary and anticipated a rather quick recovery (which then actually happened, as documented by the development of GDP in Figure 6 ). For precisely these reasons, Germany was able to preserve its production capacities during the Great Recession, so that they were immediately available when demand increased again. The country still reaps the benefits from its advantageous starting position after the crisis.
The gain in competitiveness has been accompanied by rising wage inequality. As has been the case in many countries, wage inequality has widened substantially in Germany over the past two decades [10] . For example, from 1996 to 2009 the gap between the 20th and 80th percentile of the wage distribution widened by approximately 20 log points, which is roughly comparable to the corresponding rise in the US during the 1980s [11] . However, Figure 7 shows that the trend toward growing wage inequality has been largely offset by the tax and transfer system, but also by intra-household arrangements. Inequality of disposable incomes has remained largely constant over the past 15 years.
There are several explanations for the general trend of increasing wage inequality. For example, the way workers sort to workplaces may have fundamentally changed, as documented by an increasing tendency for very productive workers to sort to establishments offering larger wage premiums [11] . This may also be linked to the relative fall in collective bargaining coverage among these firms. Increasing wage inequality in 
Germany is thus related to changes in employment behavior, even though it is important to stress that a large part of this increase is compensated by payments made by the welfare state [12] .
Demographic change, immigration policy, and technological change
In the future Germany will increasingly have to deal with the impacts of demographic change. The country's population and labor force are projected to age and to decline. According to projections by the Federal Statistical Office, the working-age population will shrink tremendously. Between 2020 and 2060, the number of people aged 20-64 years is expected to decline by up to 15 million, or 30% [13] .
The impacts of demographic change will be heterogeneous across regions, with regions that already face structural problems presumably being more strongly affected. Furthermore, the declining and aging population jeopardizes the innovative potential of Germany as a whole, which is all the more important in a high-wage country that relies on a productive and innovative workforce. It also threatens the sustainability of the country's social security system, as the baby boom generation reaches retirement age within the next 20 years.
A further increase in participation rates will be unable to compensate for this decline, as these figures are already approaching their natural limits. Hence, to balance population Figure 8 shows that net immigration has increased substantially in recent years. These numbers put Germany on a level playing field with other major immigrant-receiving countries, such as the US and Canada. But predominantly, humanitarian migrants and citizens from other countries of the EU have moved to Germany.
Ongoing technological change, currently often referred to as "digitalization," will have potentially large impacts on global, national, and regional labor markets. But at least so far, this form of technological change appears to have had no disruptive impacts on the German labor market [7] . While it is true that continuous structural changes can be observed, it is hard to establish causal links to digitalization.
Nevertheless, Germany seems relatively unprepared for technological change. The country has two Achilles' heels in this context, whose consequences will be very likely aggravated in the digital era: the first one relates to the marketing of innovations, which is rather weak, and the second to the start-up scene, which is still not well established. Additionally, through new emerging forms of employment that are not covered by standard institutions, digitalization also threatens the sustainability of the social security system, which is already under pressure from demographic change.
LIMITATIONS AND GAPS
While the German labor market has been remarkably robust to policy experiments and to demand side shocks in recent years, the question remains whether this will be the case also in other domains where policy reforms are currently debated, or where such reforms have recently been introduced. Examples include the implementation of sanctions for unemployed workers receiving welfare benefits, the regulations governing working time and its documentation, and the regulatory framework for temporary agency work. Also the effects of recent reforms of the pension system, including the reintroduction of early retirement options for particular subgroups of the population, have yet to be rigorously analyzed.
While aggregate unemployment has been continuously decreasing in recent years and the German labor market is generally in a very good shape, the country's long-term unemployment rate exceeds the OECD average. The reasons why the number of longterm unemployed has stagnated for several years have yet to be determined.
The integration of a larger number of refugees that arrived in Germany, especially since 2015, constitutes a societal challenge. It remains to be seen how various integration programs have affected their integration into education, labor markets, and society.
SUMMARY AND POLICY ADVICE
The German labor market is still rather rigid, but many negative side effects that are typically associated with such rigidity have not materialized due to accompanying instruments that enhanced flexibility. These changes characterize a very successful "German model," balancing rigidity and flexibility in a symbiotic manner, one which may be hard to replicate in other countries. But while the German labor market is currently in excellent shape, this certainly does not imply that this situation will last forever. It also does not imply that flexibility could be constrained without cost. The costs associated with policies limiting the current amount of flexibility could be huge, and could even lead back to the path of the sick man of Europe.
Long-term developments such as demographic change and digitalization require forwardlooking reforms. One specific area for policy action is immigration policy, in which a system focusing on economic needs and the labor market should be encouraged. Another area where reforms will become inevitable is the social security system. A declining and aging population as well as more flexible forms of employment require new answers from social policy. Finally, an improvement to the academic system could be made by having universities provide information on the employment prospects and career paths of their graduates, allowing college entrants to make informed decisions and avoid obtaining useless qualifications. This would at least partly complement the largely demand-driven portfolio of occupational training with demand-oriented elements also in the academic system, and thus help to avoid moving toward overeducation and mismatch.
